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(m) Dynamic address assignment system. 

@ For a computer system having peripheral devices cou- 
pled to a common bus through interlace devices transmitting 
and receiving messages containing an address code match- 
ing a stored address code, a dynamic address assignment 
system stores a unique address code in each interface device 
following system startup. On system startup each interface 
device stores a type number and an adjustable serial 
number, type numbers for peripheral devices of the same 
type being identical while serial numbers for all peripheral 
devices of the same type are adjusted to different values. A 
master controller transmits to all peripheral devices a series 
of universally addressed count commands. Each interface 
device counts the count commands and. when the count 
reaches a poll number determined by the unique combina- 
tion of stored type and serial numbers, requests and obtains 
a unique address code from the host computer. The interface 
device thereafter stores and uses the unique address code in 
transmitting and receiving messages on the bus. 
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DYNAMIC ADDRESS ASSIGNMENT SYSTEM 
Background o£ the Invention 

5 The present invention relatea in general to compu«- 

ter ayatema employing a co»mon aerial data bua to 
provide conmunication linka between a host computer and 
more than one peripheral device and part^lcularly to a 
method and apparatus £or dynasically assigning addres-* 

lO sea to each peripheral device on the bus. 

When more than one peripheral device, auch aa a 
keyboard, joystick or digitizer muat communicate with a 
hoat computer through a common aerial data bua, the 
computer must be able to tell which peripheral device 

15. haa aent any particular data received by the computer 
over the bua. Also when the computer senda data to 
aome peripheral device on the bua, the selected device 
muat know that the data la intended £or it. All other 
peripheral devices must know that the data ahould be 

20 ignored. In the. prior art it ia common to eatabliah a 
data transmiaaion prot.ocal whereby all data trans* 
miaaions to or £rom peripheral devices contain peri- 
pheral addressing information, uaually at the beginning 
o£ the transmission. Each peripheral device ia as* 

25 signed a unique address and incorporates that address 

into every data transmission to the computer. Likewise 
the computer incorporates the unique address o£ the 
selected peripheral device in every transmission to 
each peripheral. Each peripheral device ia designed to 

30 respond to data transmissions containing only its 
unique address code and to ignore others. 

In the prior art, the unique address of each perl* 
pheral device is typically established through adjust-- 
ment of hardware In the device such as, for instance, 

35 through setting switches or through dat.a stored in a 
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read only aiemory (ROM) cont^alned in each device. A 
communicat.ion cont.roller in each peripheral device ia 
iLhen programmed t^o reapond only t.o aeaaagea cont.aining 
addreaaea Biat.ching t,he number at^ored in ROM or aeb by 
5 the awitchea. One diaadvant-age of uaing a ROH in each 
peripheral device ia that the ROM muat be different for 
each device. If, for inatance, two keyboarda are con- 
nected to the aame bua, the ROM in one keyboard must be 
altered. . 

10 Uae of ewitchea in each pez-ipheral device makea it 

eaaier for a uaer to give each device a unique addreaa. 
However a large number of awitchea muat be uaed if the 
addreaa uaea aeveral bita to accommodate a large number 
of peripheral devicea. Requiring a uaer to aet a large 

15 number of awitchea accurately preaenta an opportunity 
for human error. 

It would be advantageoua if peripheral devices 
could be added to a aerial bua without the need for 
changing ROMs in any peripheral device or without the 

20 need for aetting the entire device addreaa in switches 
in the peripheral devices. 

Summarv of the Invention 

2S The present invention is a method and apparatus 

for dynamically addreaaing a plurality of peripheral 
devicea communicating with a central or "hosf computer 
over a single serial data bus. Each peripheral device 
contains a remote universal peripheral interface device 

30 CP ID) and a set of four switches. The host computer is 
connected to a maater controller through a bidirec* 
tional parallel port. The master controller and all 
PIDs each have a serial port connected to the aerial 
data bus. Thus all information passing between the 

35 host computer and a peripheral device paaaea through 
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thtt mastar and correeponding PIDa, 

Each PID contalna a ROM atorlng a number repre- 
senting the peripheral type. The peripheral type num- 
ber atored by, for inatance, a keyboard PID will differ 

5 from the peripheral type number atored in a joyatick 
PID* However the type number atored in the PIDa of 
two identical keyboarda will be identical. 

The four awitchea in each peripheral device are 
uaed to diatinguiah between two peripherala of the aame 

lO type. For Inatance^ if two keyboarda of the same type>.- 
having the aame identifying peripheral type number are 
connected to the aame aerial bus, then the awitchea are 
set differently. Each awitch haa two poaalble posi- 
tional Since the four awitchea on any peripheral de- 

15 vice may be aet in any of 16 different switch position 
combinational the awitchea may be aet to distinguish 
between aa many aa IS peripheral devices of the aame 
type. The actual combination of awitch poaitions on 
any particular peripheral device is not important as 

20 long it does not match that of another peripheral of 
the aame type on the bus. Each PID places a serial 
number (from 1 to 16 decimal) repreaenting the parti- 
cular awitch aettings in an internal register. 

On system start up each PID is programmed to 

2S initially accept commands or data transmitted with a 

universal addreaa code. The host computer initiates a 
••configuration cycle*' causing the maater controller to 
transmit a aeriea of •'CONFIG*^ commanda to the PIDs 
with the universal address code. The CONFIG command is 

30 thus recognized by all PIDa and each PID counta CONFIG 
commanda received. When the count reaches a poll num- 
ber related to a unique combination of the the type and 
aerial numbera associated with the PID, the PID trans- 
mits a **R£QU£ST SID" message to the vaster controller. 

3S The REQUEST SID message contains the peripheral type 
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number and the switch position code. On receipt of a 
••REQUEST SID" messege, the »aater PID atops trana- 
mitting CONFIG conaanda, and tranaaita the peripheral 
type number and awitch position code to the hoat compu- 
5 ter. The hoat computer then determinea a "ahort ident- 
ification number" (SID number) to be uaed aa an addresa 
code for the peripheral and then iaauea an "ASSIGN SID" 
command. The ASSIGN SID command ia tranamitted over 
the aerial bua by the maater controller along with the 
10 type number and aerial number received in the REQUEST 
SID meaaage and the SID number. 

The PID aending the REQUEST SID meaaage ia pro- 
grammed to respond to an ASSIGN SID command containing 
ita own peripheral type number and serial number and 
15 the ASSIGN SID command cauaea the PID to store the SID 
number in an internal addreaa regiater. Thereafter the 
PID will reapond to any incomming meaaage tranamitted 
under that particular SID number and will include that 
SID number in every outgoing meaaage. The SID number 
20 thua becomea that peripherala unique addreaa until the 
system ia restarted. 

After transmitting the ASSIGN SID command, the 
master controller resumes issuing CONFIG commands until 
it reaches a preset count limit equal to highest poss- 
25 ible poll number aasociated with any PID. On reaching 
the count limit the configuration cycle is complete, 
each peripheral having requested and obtained a unique 
SID number addreaa • Subsequent communicationa between 
hoat and peripherala may then be tranamitted using SID 
30 number address codes. 

The present invention thus allowa the host compu- 
ter to eatabliah peripheral addreaaea dynamically after 
ayatem start up. All peripherala of the same type 
contain the aame RON and no manual adjustment to 
35 peripheral hardware ia required to distinguish peri- 
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pheralfl unlea two peripherala of the aame type are 
connected to the aaae aerial bua. In that caae an 
operator auat adjuat awltch aettlnga In the duplicate 
peripheral but the exact setting o£ the switches la not 
S critical so long aa the aettlnga do not duplicate the 
aettlnga o£ the awltchea on similar peripherala. Op- 
portunity for operator error la aaall. 

Since all devices of the aame type have the sane 

r 

prlpheral type number, the hoat computer can be pro- 

lO gr-ammod to recognize the peripheral type during start 
up when it receives the peripheral type number. Once 
the host recognizes the peripheral type, it can com- 
municate with the peripheral through preprogrammed, 
specifically adapted drivers. Thus the present inven- 

15 tlon not only dynamically addresses the peripherals. It 
provides a means for the host computer to Identify 
peripheral types automatically. 

It la therefore an object of the present Invention 
to provide new and Improved method and apparatus for 

20 assigning addresses to each peripheral device connected 
to a single serial bus. 

It la a further object of the present Invention to 
provide such new and Improved address assigning method 
and apparatus whereby no change In peripheral device 

25 hardware la required to distinguish peripheral devices 
of differing types. 

It la a further object of the present invention 
to provide auch new and Improved address assigning 
method and apparatus whereby only a simple change In 

30 peripheral device hardware is required to distinguish 
peripheral devices of the same type. 

It is a still further object of the present inven- 
tion to provide such new and Improved address method 
snd apparatus whereby during system startup a host 

35 computer can automatically determine the type of each 
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peripheral connect^ed to a aerial bua. 

The lnvent.lon reaidea In t.he co»binat.lon, con- 
a'tructlon, arrangeaent and dlapoaltlon of the varloua 
component, parte and eleaenta Incorporated In the pre* 

5 aent Invention. The preaent Invention will be better 
under atood and ob^ecta and Important featurea other 
than thoae apeclflcally enumerated above will become 
apparent when conalderatlon la given to the following 
detalla and deacrlptlon, which when taken In conjunc* 

10 tlon with the annexed drawlnga describe, diacloae. 

Illustrate, and ahow a preferred embodiment or modifi- 
cation of the preaent invention and what ia presently 
considered and believed to be the best mode of practic- 
ing the principlea thereof. 

15 

Description of the Drawings 

FIG, 1 is a block diagram depicting a syatem 
incorporating the preferred embodiment of the present 
20 invention, 

FIG. 2 is a flowchart depicting the configuration 
mode operation of the master Interface controller of 
FIG. 1, and 

25 

FIG. 3 Is a flowchart depicting the configuration 
mode operation of the peripheral Interface device of 
FIG. 1. 

30 Detailed Description of the Preferred Embodiment 

FIG. 1 la a block diagram of a modular input 
ayatem CHIS> lO incorporating the present invention for 
providing a communication link between host computer 20 
35 and one or more peripheral devices 30 such as key* 
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boerde, joysticka or digitizers. Modular input ayatem 
10 conpriaaa Maater controller 40, one or more peri- 
pheral interface device <PIDa) 50, and one bank oaf £our 
awltchea 60 for each PID. 

5 Hoat computer 20 comaunicates with aaater control- 

ler 40 through parallel bua 22 coupling bidirectional 
parallel port 24 in the hoat computer to parallel port 
42 in the aaater controller. MIS controller 40 and 
each PID 50 haa a aerial port 44 all connected to form 

lO the aerial modular -interface bua 4S. All information 
paaaing between hoat computer 20 and any peripheral 
device 50 paaaaa through maater controller 40, aerial 
bua 46 and a PID 50. 

Each PID 50 contains a read only memory CR0H> 52 

IS which stores a number representing the peripheral type. 
The peripheral type number stored In, for instance, a 
keyboard PID will differ from the peripheral type num- 
ber stored in a joyatick PID. However the type number 
associated with two identical keyboards will be identi- 

20 cal . 

Switch bank 60, which may be mounted in peripheral 
device 30, is used to diatinguiah between two peri- 
pheral devices of the same type. For instance, if two 
keyboarda of the aame typey having the aame identifying 

25 peripheral type number are connected to the same serial 
bus, then the switches in bank 60 are set differently. 
Each switch in bank 60 has two possible switch posi- 
tions. Since the four switches in bank 60 on any 
peripheral device 30 may be set in any of 16 different 

30 switch poaition combinations, the switches may be aet 

to distinguish between as many as 16 peripheral devices 
of the aame type. The actual combination of switch 
positions on any particular peripheral device 30 is not 
important as long aa the combination of switch posl- 

35 tions of one peripheral device does not match that of 
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anot.her peripheral device of the aosie -type. Each PID 
50 interrogatea the switch poaitlona and placea a nun- 
ber (from O to 15 decimal) representing the particular 
awltch settinga in aerial number register 54 which may 

5 be contained In random acceaa memory CRAH) 48 accessed 
by processor 56. 

Each PID 50 contra Ins a type number count raglst.er 
53, a serial number count register S2, address register 
80 and a communication buffer 64, all of which may be 

lO contained In RAM 43. Procesaor 56 uses communication 
buffer 64 to temporax^lly atore data transmitted over 
bus 46 • The registers are explained below. 

Master Interface controller 40 also has a proces- 
sor 70 controlled by a program contained in ROM 72, a 

15 communication buffer 74 for temporary st.orage of data 
transmitted over bus 4G, and poll count, register 76. 
Poll count register 76 and buffer 74 may be contained 
In RAH 78. 

FIG. 2 Is a flow chart of a routine contained In 
20 ROM 72 for controlling the operation of master Inter- 
face controller 40 during system configuration follow- 
ing system atart up. System configuration begins when 
controller 40 receives a "CONFIG" command from host 
computer 20 over bus 22. This occurs during system 
25 atart up or reset. The purpose of the configuration 

routine is to allow host computer 20 to assign addres- 
ses to each peripheral device 30. 

Referring to FIGS. 1 and 2, upon receipt of a 
CONFIG command from host computer 20 Initiating start 
30 (block lOl of FIG. 2> of the configuration routine, 
system controller 40 <ln block 102) sets poll count 
register 76 to zero, transmits a CONFIG command out on 
bus 46 to all PIDs 50 using universal address -FE*' and 

starts a -TIMEOUT" timer. In blocks 104 and 105 con- 

V- 

35 roller 40 waits for for the duration of the TIMOUT timer 
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to aae if any PZD 50 reapond* with a -"REQUEST SID'* aea-* 
«aga. Thia indicataa that a peripheral device 30 ia 
requeating a **ahort identification** CSID> number for 
uae aa the peripheral device addreaa. If auch a re- 

S queat ia received from a peripheral device, controller 
40, in block 106, obtaina the SID number from hoat coa<* 
puter 20 and retranaalta it in an **ASSIGN SID*" command 
addreaaed to all perlpherala uaing the univeraal ad?- : 
dreaa code FE. The ASSIGN SID command also containa 

10 information aa explained below allowing the PID that 
aent the REQUEST SID aeaaage to accept the SID number 
while all other PJDa reject it. The accepting PID then 
tranamita an "ACK" measage to the controller 40 ack- 
nowledging receipt of the SID number-. A aecond timer 

15 atarted in block ICS allows a aet time for receipt of 

an ACK meaaaga. Blocka 107 and 111 form a loop cauaing 
controller 40 to wait for an ACK meaaage. If no ACK 
meaaage ia received at the end of the TIHER cycle, 
controller 40 aenda an **ACKF** meaaage to the hoat 

20 informing the hoat of an acknowledgement failure. 

After tranamittlng the SID number and receiving an 
ACK meaaage from the receiving PID Cblock 107> , or if 
no REQUEST SID meaaage ia received within the TIKEOUT 
time Cblock 105> , or after aending an ACKF meaaage to 

25 the hoat (block 112) controller 40, in block 108, 

incrementa the number contained in poll count regiater 
76 by one and then, in block 109, checka to aee if the 
atored number equala 4096, the maximum number of perl- 
pherala that can be tied to bus 46. After 40S6 CONFIG 

30 commanda have been geneirated, conf iguz-ation ia com- 
plete, block 110. If leaa than 4096 CONFIG commanda 
have been generated, contz-oller 40 tranamita another 
CONFIG command in block 103 and the cycle begina again. 
During aystem configuration, each PID counta the 

35 number of CONFIG commanda placed on bua 46 by control* 
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ler 40, incre»ent,±n9 t:ype number count regia-ber 5S once 
for every 16 CONFIG comKenda. Serial number count reg- 
ister is incremented once £or every COKFIG command but 
la reset to zero a£ter every sixteen counta. When the 
5 count stored in type number count register 58 matches 
the peripheral type number stored in ROM 58, and when 
the number stored in serial number count register 62 
matches the aerial number stored in serial number count 
register 54, PID 50 transmits a REQUEST SID message to 

10 master controller 40 and receives an ASSIGN SID command 
in return containing the SID number as described above 
for use as its address code. Since the combination of 
serial number and type number is unique for each PID, 
each PID receives a unique SID number. Each PID 50 

15 stores its SID number in address register 80. 

FIG. 3 is a flow chart of a program cont^ained in 
ROM 52 for controlling the operation of PID 50 during 
system configuration. Turning now to FIGS. 1 and 3, the 
PID configuration routine start.s at block 201 on system 

20 power up. In block 202, each PID 30 loads the hexa- 
decimal number F£ into address register SO. Each PID 
responds to information transmitted over bus 46 when 
proceeded by the number contained in register SO. Thus 
after system start-up, every PID 50 responds to mes- 

25 sages sent to address FE. Also in block 202, each PID 

sets a "TYPE MATCH" marker to a logical false condition. 
This marker is used to indicate whether the CONFIG 
command count stored in type number count register 5S 
has reached the type number stored in ROM 50. A logi- 

30 cal false condition indicates that a match has not yet 
occu^d • 

With address FE in register 80 every PID SO then 
waits in block 203 for the first CONFIG command trans- 
mitted by master controller 40 over bus 46. On receipt 
35 of the first CONFIG command, each PID zeros the con* 
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t.ents o£ type number count, register 58 end aeriel 

nu&ber count reglater 62 ea indicated in block 204 • 

Each PID 50 then entera into a loop comprialng 

blocks 205 and 216 wherein the PID continuoualy checka 

5 £or the occux:ance o£ a CONFIG command or an ASSIGN SID 

A 

command on bus 46. When PID 50 receivea a CONFIG 
command £rom controller 40, it checka in block 206 to 
aee if the type match marker la true. If not, it 
incrementa aerial number count reglater 62. In block 

10 209, PID 50 checka to aee if the count in aerial number 
count reglater 62 haa reached 16. If not^ PID 50 
returns operation to blocka 205 and 216 and waits for 
another CONFIG command. If the count in aerial number 
count reglater 62 haa reached 16, PID 50 reaet.s the 

15 aerial number count to zero In block 210. 

In block 211, PID SO checka to see if the number 
contained in type count number register 58 is equal to 
256. The type number count, will reach 256 after 4096 
CONFIG commands have been received by the PID. This is 

20 the maximum number to be sent. In normal operation^ 
each PID will receive a SID number before 40S6 CONFIG 
commands have issued. If the PID haa not received a 
SID number by the time 40S6 CONFIG commands have is- 
sued, then there is a configuration error. At that 

25 point an error message could be generated. However, in 
FIG. 3, in the event of such an error, PID operation is 
redirected back to block 202 and the PID retains the 
univeraal addreaa FE following configuration. 

Assuming the count stored in type number register 
30 211 has not reached 256 when the configuration routine 
reachex^ block 211, PID 50 increments type number count 
register 56 in block 212 and then returns to block 205 
to wait for another CONFIG Command. 

When the count, stored in type number count regis- 
35 ter 58 reaches the peripheral type number stored in ROM 
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S2, block 207 directs PID 50 to block 213 where the 
type »atch marker la set to logical true. Thereafter, 
in 214, PID SO comparea the contents of aerial nuaber 
count register 62 with the peripheral aerial number 
5 stored in register 54. If there Is a aatch^then PID 50 
transalts a REQUEST SID message to controller 40 ac- 
cording to block 215. If there is no match, or after a 
REQUEST SID message is sent, the serial number count in 
register 82 is incremented in block 208 and PID SO is 
10 directed back again to the blocks 205 and 216 loop to 
wait for another CONFIG command or an ASSIGN SID com- 
mand. On receipt of subsequent CONFIG commands, block 
206 will direct PID 50 directly to block 214, bypassing 
block 213 since the type match marker is already true. 
15 It should be noted that only one PID SO will send 

a REQUEST SID command at a time because the combination 
of type number and serial number is unique for each PID 
50, The type number stored in ROM 50 is unique for 
each peripheral 30 type while the serial nuaber in 
20 register 54 is uniquely set to distinguish between 
peripherals of the same type. 

The REQUEST SID message, sent to controller 40 in 
block 215, containa the type and aerial nimber of the 
initiating PID 50. Controller 40 -paaa^sk this number to 
25 host computer 20. Host computer 20 may use this type 
number to identify the peripheral type so that It can 
later use the proper interface routines when communica- 
ting with the peripheral. Host computer 20 determines 
an appropriate SID number to use for the peripheral 
30 address and transmits it back to the PID 50 via an 

ASSIGN command. The ASSIGN command containa the type 
and serial number of the PID 50 making the SID request. 

f^lX PIDa 50 receive the ASSIGN command but only 
the requesting PID 50 stores the SID number transmitted 
35 in the ASSIGN command in its address register 80 • . In 
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block 217, PID SO compares the type and aerial number 
data contained in the ASSIGN SID covnand with its own 
stored type and serial numbers. X£ the numbers do not 
match, the command is ignored by redirecting PID SO 

5 operation back to block 20S to wait £or another COHFIG 
or ASSIGN command. I£ the numbers do match, then in 
block 21Sy^the PZD stores the SID number in address 
register 80 and, in block 219, sends an ACK message to 
master controller 40 acknowledging acceptance o£ the 

10 SID number and enabling it to resume issuing CONFIG 

commands. There£ter, the PID SO storing the transmit- 
ted SID number in register SO will respond to any 
message containing its assigned SID, number. The con- 
figuration routine £or any PID having accepted a SID 

IS number then ends in block 220. 

By the time controller 40 has issued 4096 CONFIG 
commands, all PIDs SO will have requested and received 
a unique SID number. Thereafter, the host computer 20 
and peripheral devices 30 will occur using the SID 

20 number addresses . 

In the preferred embodiment master controller 40 
and PID SO comprise Intel model 8744 remote universal 
peripheral interface microcomputers with ROMs program- 
med to Implement a subset of IBM standard synchronous 

25 data link control protocol end to implement the rou- 
tines charted in FIGS. 2 and 3 during initial configur- 
ation. It is understood, however, that the hardware 
requirements of controller 40 and PID SO may be imple- 
mented by any microprocessor or controller comprising 

30 features analogous to those depicted in FIG. 1 and 
capable of being programmed to carry out the steps 
charted by FIGS 2 and 3 without departing from the 
present invention. It is also understood that switch 
bank GO could be replaced by a set of removable or cut- 

3S table jumpers, or eny other method of generating e 
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unique number for storage in erial number register 54 
of FZG. a. 

The following is a simplified code listing imple- 
menting the flow chart of FZG. 2. 

5 

10 POLL « O . 

20 SEND CONFIG TO ADDRESS FE 

30 START TIMEOUT 

40 IF SID REQUEST RECEIVED THEN GOTO 60 
lO 50 IF TIMEOUT LIMIT THEN GOTO lOO 

60 START TIMER 

65 GET SID FROM HOST 

70 SEND ASSIGN SID TO ADDRESS FE 

80 IF ACKNOWLEDGE RECEIVED GOTO 100 
15 85 IF TIMER LIMIT THEN GOTO 90 ELSE GOTO 80 

90 SEND ACKF TO HOST 

lOO POLL = POLL ^ 1 

no IF POLL <> 4096 THEN GOTO 20 

120 END 

20 

The following is a simplified code listing imple- 
menting the flow chart of FIG. 3.20 , 

05 ADDRESS « FE 
25 lO THATCH =0 

20 IF CONFIG NOT RECEIVED THEN GOTO 225 - 
30 TCOUNT » 0 
40 SCOUNT « 0 

50 IF CONFIG RECEIVED THEN GOTO 90 
30 60 IF ASSIGN NOT RECEIVED THEN GOTO 50 

70 IF TYPE « TNUMBER AND SERIAL « SNUMBER THEN 

ADDRESS a SID ELSE GOTO 50 
80 END 

90 IF TMATCH'l THEN 120 
35 lOO IF TCOUNT <> TYPE THEN 130 
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110 TMATCH » 1 

120 IF SCOUNT « SERIAL THEN SEND REQUEST SID 
130 SCOUNT « SCOUNT ♦ 1 
140 IF SCOUNT < IG GOTO SO 
5 160 SCOUNT =0 

170 IF TCOUNT » 25S THEN GOTO OS 
ISO TCOUNT « TCOUNT ♦ I 
190 GOTO SO 

10 Thus while a preferred embodiment of the present 

invention has been shown and described, it will be 
apparent to those skilled in the art that many changes 
and modifications may be made without departing from 
the invention in its broader aspects. It is therefore 

15 intended that appended claims cover all such changes 
and modifications as fall within the true spirit and 
scope of the present Invention. 
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Claiiia: 

1. For a comput^ar ayatpam of tha t.ype having a 
pluralit^y o£ peripheral devicea coaaunicat.ing wit.h a 
S hoat. coaput.er 'through a coaaon aerial bua^ a method o£ 
uniquely ident,i£ying each peripheral device coapriaing: 

atoring digit.al data repreaent^ing a type 
number and an adjust^able aerial number in each peri- 

10 pheral device, type numbera stored by all peripheral 
devicea o£ the same type being identical, serial num- 
bers stored by peripheral devices o£ the same type 
being adjusted to different values such that the combi- 
nation o£ stored type and peripheral numbera is unique 

15 £or each peripheral device. 

2« A method as in claim 1 wherein a type number 
is stored in a read only memory accesaable by an as- 
20 aociated peripheral device. 

3. A method aa in claim 1 wherein a serial 
number is adjusted by changing the position o£ at least 
one switch. 

25 

4. A method as in claim 1 wherein a serial 
number is adjusted by selective placement o£ at least 
one jumper. 

30 5. For a computer system of the type having a 

plurality of peripheral devices communicating with a 
host computer through a common serial bus, each peri- 
pheral device being coupled to the bus by an associated 
interface device for transmitting and receiving mes- 

35 sages accompanied by an address code matching a stored 
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address code, a method £or dynamically assigning and 
••toring a unique address code in each interface device 
following system startup comprising the following 
steps: 

5 

generating a series of count commands on the 

bus; and 

causing each interface device to count the 
lO count commands occurring on the bus and to obtain from 
the host computer and store the unique address code 
when the count reaches a poll number stored by the 
interface device, each interface device storing a 
unique poll number. 

15 

6. For a computer system of the type having a 
plurality of peripheral devices communicating with a 
host computer through a common serial bus, each peri- 
pheral device being coupled to the bus by an associated 

20 interface device for transmitting and receiving mes- 
sages accompanied by an address code matching a stored 
address code, a method for dynamically assigning and 
storing a unique address code in each interface device 
following system startup comprising the following 

25 steps : 

storing a type number and an adjustable ser- 
ial number in each interface device, type numbers asso- 
ciated with all peripheral devices of the same type 
30 being identical, serial numbers associated with peri- 
pheral devices of the same type being adjusted to 
different values; 

generating a series of count commands on the 

35 bus ; and 
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eautting aach inter£ace device t.o count, ^he 
count, coA»anda occurlng on the bua and to obtain from 
the hoat coaputer a unique addreaa code when the count 
reachea a poll number uniquely determined by a combine- 
5 tion o£ the aaaociated type and aerial numbera* 

7. For a computer ayatem of the type having a 
plurality o£ peripheral devices communicating with a 
host computer through a common serial bus, each peri- 

10 pheral device being coupled to the bua by an associated 
interface device for transmitting and receiving mes- 
sages accompanied by an address code matching a stored 
addreaa code, a method for dynamically assigning and 
storing a unique address code in each interface device 

15 following system startup comprising the following 
steps : 

storing a type number and an adjustable ser- 
ial number in each interface device, type numbers asso- 
20 elated with all peripheral devices of the same type 

being identical, serial numbers associated with peri- 
pheral devices of the same type being adjusted to 
different values; 

25 setting the stored address in each interface 

device to a univeral address code upon system start-up; 

transmitting a series of universally ad- 
dressed count commands on the bus; 

30 

causing each interface device to count the 
count commands occu^ing on the bus and to transmit an 
address request message on the bus containing the asso- 
ciated type and serial numbers when the count reaches a 
35 poll number uniquely determined by a combinati n of the 
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osaoclaiLed 'type and aerial nuabera; 

obt.alning a unique addreaa code from the host, 
computer baaed on the type and aerial number contained 
in the addreaa requeat meaaage; and 

replacing the universal addreaa code stored 
in each interface device with the unique addreaa code 
obtained £rom the heat computer, the interface device 
thereafter using the unique addreaa code in transmit- 
ting and receiving aeaaagea on the bus, 

8, For a computer system of the type having a 
plurality of peripheral devices communicating with a 
host computer through a common aerial bus, each peri- 
pheral device being coupled to the bus by an aasociated 
interface device for transmitting and receiving mes- 
aages accompanied by an address code matching a atored 
address code, a method for dynamically assigning and 
atoring a unique address code in each interface device 
following system atartup compriaing the following 
steps: 

setting the stored addreaa code in each in- 
25 terface device to a universal address code upon system 
startup; 

at.oring a type number and an adjjuatable aer- 
ial number in each interface device, type numbers asso- 
30 ciated with all peripheral devicea of the same type 

being identical, aerial numbera aaaociated with peri- 
pheral devicea of the aame type being adjusted to 
different values; 

35 tranamitting a aeries of universally ad- 
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drmmBrnd count coK»and« on iLhm bu«; 

caualng aacb int*ar£aea da v lea count, tha 
count commanda occuring on tha bua and to tranaait an 
S addraaa raquaat maaaage on tha bua containing tha aaao- 
eiatad typa and aarlal numbara whan tha count, raachaa a 
poll number uniquely determined by a combination of tha 
aaaoclatad typa and aarlal numbara; 

10 obtaining a unique address code £rom the host 

computer baaed on the type and aerial number contained 
in the address request message; 

transmitting on the bus a universally address- 
IS ed addressing command containing the type number, the 
serial number and the unique address code; and 

replacing the universal address code etored 
in each interface device with the unique addreea code 
20 contained in t^he addreaaing command when the addreaalng 
command contalna the atored type and aerial numbera, 
the interface device thereafter using the unique ad- 
dreaa code in transmitting and receiving messages on 
the bus. 

25 

9. A method aa in claim 8 wherein tlie number 
of count commanda transmitted equala at leas-b the high- 
est possible poll number aaaoclst.ed with any lnt»ez*face 
device. 

30 

10. For a computer system of the type having a 
plurality of peripheral devices communicating with a 
host computer through a common serial bus, each peri- 
pheral device being coupled to the bus by an associated 

35 Interface device for transmitting and receiving mea- 
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aagea accompanied by an address code matching a s-tored 
address code, an appparat.us £or dynamically assigning 
and steering a unique address code in each int.erdE'ace 
device following system startup comprising: 

5 . 

means to set the stored address code In each 
interface device to a universal address code upon sys- 
tem startup; 

10 means to store a type number and an adjust- 

able serial number in each interface device, type num- 
bers associated with all peripheral devices of the same 
type being identical, serial numbers associated with 
peripheral devices of the same type being adjusted to 

15 different values; 

means to transmit a series of universally 
addressed count commands on the bus; 

20 means associated with each interface device 

to count the count commands occu^ng on the bus and to 
transmit on the bus an address request message contain- 
ing the associated type and serial numbers when the 
count reaches a poll number uniquely determined by a 

25 combination of the associated type and serial numbers; 

means to obtain a unique address code from 
the host computer based on the type and serial number 
contained in the address request message; 

30 

means to transmit on the bus a universally 
addressed addressing command containing the type num- 
ber, the serial number and the unique address code; and 

35 means to replace the universal address code 
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atored in Mch interface device with the unique addreaa 
code contained in the addreaaing command when the ad* 
dreaaing coaaand containa the atored type and aerial 
numhera, the interface device thereafter uaing the 
S unique addreaa code in tranaaitting and receiving aea-* 
aagea on the bua. 



11 • An apparatua aa in claim lO further compria- 
ing a read only memory aaaociated with each interface 
10 device for atoring the peripheral type number. 

12. An apparatua aa in claim lO further compria- 
ing at least one awitch for adjusting a peripheral 
serial number . 

15 

13. An apparatus as in claim lO comprising at 
least one cut table jumper for adjusting the peripheral 
serial number. 
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